Key indicators: single-crystal X-ray study; T = 98 K; mean (C-C) = 0.002 Å; R factor = 0.060; wR factor = 0.156; data-to-parameter ratio = 16.9.
The constituents of the title 1:1 co-crystal, C 7 H 6 O 2 ÁC 14 H 12 N 2 , are connected into dimeric aggregates by a bifurcated O-HÁ Á ÁN hydrogen bond; the hydroxyl-H atom is hydrogen bonded to the two N atoms of the 2,9-dimethylphenanthroline. The hydrogen-bonded residues are almost orthogonal to each other [dihedral angle = 78.56 (7) ]. In the crystal packing, the aggregates are assembled into layers in the bc plane by Á Á Á interactions [ring centroidÁ Á Áring centroid distance = 3.5577 (16) Å ] involving the pyridyl rings, and C-HÁ Á Á contacts involving the phenanthroline-H atom and the phenyl ring of the acid.
Related literature
For related studies on co-crystal formation, see: Broker & Tiekink (2007) ; Broker et al. (2008) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg is the centroid of the C2-C7 ring. The components of (I), Fig. 1 , are connected by two O-H···N hydrogen bonds with the primary contact formed with the N2 atom with a weaker interaction to the the N1 atom, Table 1 . The bifurcated nature of the O-H atom is responsible for the deviation of the O-H···N angles from 180 °. The carboxylic acid group is effectively co-planar with the benzene ring to which it is attached as seen in the O1-C1-C2-C3 torsion angle of 7.6 (2) °. The dihedral angle formed between the least-squares planes through the benzene ring and the 14 non-hydrogen atoms of the phenanthroline ring (r.m.s. deviation = 0.020 Å) is 78.56 (7) °, indicating an almost orthogonal relationship. The methyl-C8 and C21 atoms lie and 0.081 (2) and -0.032 (2) Å, respectively, out of the plane through the phenanthroline ring. In addition to the hydrogen bonding, π···π and C-H···π interactions are found in the crystal structure of (I). The former occur between centrosymmetrically related N2-pyridyl rings [Cg(N2,C16-C20)···Cg(N2,C16-C20) i = 3.5577 (16) Å for i:
The C-H···π contact occurs between a phenanthroline-H and the benzene ring of the acid, Table 1 . The result is the formation of layers that stack along the a axis, Fig. 2 .
Colourless crystals of (I) were isolated from the 1/1 co-crystallization of 2,9-dimethylphenanthroline (ACROS; 0.08 mmol) and benzoic acid (Sigma-Aldrich; 0.07 mmol) in chloroform solution, m. pt. 399-403 K.
Refinement
C-bound H-atoms were placed in calculated positions (C-H 0.95-0.98 Å) and were included in the refinement in the riding model approximation with U iso (H) set to 1.2-1.5U eq (C). The O-bound H-atom was located in a difference Fourier map and was refined with a distance restraint of O-H 0.840±0.001 Å, and with U iso (H) = 1.5U eq (O). 0.0607 (9) 0.0301 (7) 0.0209 (6) 0.0354 (9) 0.0294 (9) 0.0315 (9) −0.0072 (7) 0.0121 (7) 0.0008 (7) Geometric parameters (Å, °) 
Hydrogen-bond geometry (Å, °)
Cg is the centroid of the C2-C7 ring. 
